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Abstract of JP2002230965 

PROBLEM TO BE SOLVED: To improve the 
reliability of recording of a MRAM. SOLUTION: 
This device has read-out word lines WLR and 
write-in word lines WLW extending in the 
direction of (y), and write-in read-out bit lines 
BLW/R and write-in bit lines BLW extending in 
the direction of (x), and a memory cell MC is 
arranged at an intersection of a word line and a 
bit line. The memory cell MC comprises a sub- 
cell SC1 and a sub-cell SC2, the sub-cell SC1 
comprises magnetic resistance elements MTJ1, 
MTJ2, and a selection transistor Tri , and the 
sub-cell SC2 comprises magnetic resistance 
elements MTJ3, MTJ4, and a selection transistor 
Tr2, and the sub-cell SC2. The magnetic 
resistance elements MTJ1 and MTJ2 are 
connected in parallel, also, the magnetic 
resistance elements MTJ3 and MTJ2 are 
connected in parallel. The sub- cells SCI and 
SC2 are connected in series between the write-in 
read-out bit lines BLW/R and ground. 
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(54) BeqgCD^Il;] ^IV^tt^'&UilB 

(57) [^i^] 

[^Sl MRAM(7)|5»{IMtt<S:[^±'r6o 
t/i?-:/'t/^sc 2 f-::^'t/us c i (cjies^Sfei 

^^P^MT J 1 , MT J I^^Xy^m^ by^i^^-^T T 1 
i^y-feyUSC 2(rfl^^lSJn*^MT J 3, MT J 

MT J 1 ^MT J 2fil&^J(wg^jj^$;h.. ^fd. SS^lSIn 

:/ir/i-SC 1 ^ SC 21^. #5i^^UiUt*5/ hi^B LW 



WLR1 WLW1 WLR2 WLW2 



BLW/R1' 




IP (2) 

1 

tfrlEy ^y ir/Ufi. nil@ (n 1 fl2JeA_b(^gElS-C-fe 

1 fE^(D^»^<4^ =e y 

fflrf57<^y -t/Ki. ni<B (n 1 (1 2JeJl±CDSEjat?*> 
1g (n 2f^2£JL±C)S^-Cfe^) iI^JiCgji^Ufct<^X* 

5 1 mvc*^ J: o r ^o«i5tffl[;6SK^k-r s 

fry hOit«S:ia»"r5^»^^4;^^y3SeT*fcoT. 
fl11rfBp<^y-fe/Hi. ni (n 1 «2£Jl±OS»-e*)6) 

n2 (n 2<^2J|^±(DM^T*fe6) fiS^J iCg^J?^ L t> 

Tt^y^So 

Iti:*^6] Mian x^XXJ'n 2Ji«L'i<^IS-e$>5fl 

2-5 <?5fprtt7!)^-«lrfEm<^^»^t^^ ^ y a^go 
[fl*3g7] ttrl5>^y-fe/^--(^it^<?:>^j^^*i. M 

3S 1 - 5 <o<prtvd^-«(cfE«<7>^»»tt^ ^ y 36So 

ft&iep^^y ir/P;6S-»:x;l;iffig^ixfc7«^y TU^ <V:, 
fl(ffE;^^y r u-f com2;^f6]jcj^«EL. ttfie^^yir/u 
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flfUBT* *y r ^'>r<^Ja5Z2<^[EJKffl«tci3V^T. S11rfBm2 
v>5^»^tt^^y 3SBo 

[l»*3fi 9 1 S»fB^»5ltty ^ y 3SS'-<o 1 e 3/ h 

ft^t^siz.^f^. iaiS(Dtftfemi^i^^iasc(^Mf2m2 

(cov>T. ^(0<K^»fet^^^(^):7y-g^[ii-;^f6)icej 

« 8 f5fc<^^»^<*7< ^ y ^So 

I wg^ig^ ^ tt -5 111 SS o 111 KIS 1^ - X- ir> 6 1» * 3g 9 

[0 0 0 1] 

SI-BIU. (TMR : tunnel mag 

neto resistive) ^!j:^^<^6^fCfifei (MR : Magneto Re 

sistive) ^^^M^ Lfc;^k'>^/^yu:/S:ffli^5^^y 
[0 0 0 2] 

-reflS^Sfctja* (Magneto Resistive Effect) 
fcRAM (Random Access Memory) d^j^ S ^^«?)Tl^ 
So ^K«»felSb;*4rfflV^^R AM<S:MR AM (Magneto- 
resistive RAM) ^i^^-rSo es^sfet^miwji. M:^ti 
IK^SfetSh^ (AMR) ^E:^^^lSlnJa* (GMR) 

h^-^/^m^Sfei^* (TMR) n.'X^f^m 

[0 0 0 3] TMR4rffli>fc^ 

ffinis. ^jKttB (i^vs) . mmm (hv^/ug) . 

(:7y-®) coS^mit^^U. MX J (Magn 
eticTunnel Junction) ^ J^^f tt -So ^5^6^^*® 

««6Sr^b. 7y-iioiK{k<o:^r6);5stf>.gc7)iK<k:^ffi] 

/<^'5o -;^>'y-®<?5e${b:^r^;65f:>^®(DfiS{b;^f6)^ie 

m«EJ:!J:i^>i<«r6o o^?). :7 y -Ji<Di»^k*r6) (m 

fvcD^f^) j;iJ:oT. TMR^^<Dfi|®:^f6]to« 

roj rij coitffiSriS® TMR^^cofi 




[O 0 0 41 MIEJ[gS^^«bMe>;i)Mc. TMRa:^^fflv^ 
itT^^Vm^ (MR AM) rt:^W«ttX-*>!9. wa<??s! 

^T-fe6o ^fd. ft^^Og!ttiUI^TMR*^<OSfit^{b 
w(?5^i?)DRAM (Dynamic Random Access Memory) ^ 

^(oMm&f^m^x-^ (o^t)e='^h) . eepro 

M (electrical erasable Read Only Memory) (D X 0 ^J^ 
Sr^m-e^-So f)^^s SRAM (Static 

Random AccessMemory) (D X 0 ^£ I) ^ ^ iy i^^ftf^^i^i* 
L/^l/^@«s:p<^y ^^^5^||.T-^6o U^>t>> EE 

t E E p R OM(;itb« i\ 

m^mi'. ^j2^^(DmmhDRAM^^x-h^o ::.(OX 

O^J:m^xmm^j:^ V y h^^lk^-r^tiisb. MRAM 
[0 0 0 5] MRAM<Dm^mi^^XXJ^^72<^:^^n. 

[0 0 0 6] ^-r. ftS^^^j^MRAM^^y ir/KD«ig 

^tftB^-reo 7<^y -t/usrW^-r-STMRis^o-sstt 

TMR*T-(7)±«3i{wiSeSn'5o t:'5/ hiS<^)M«E:^rp)^ 

hjSi-fii8^(^)y ^y-t/w (TMR^^) 
ti^o :i(Dj^itm&^^j:DRAM(Dm^tmmx^^o m 

t* T 4^ — /I- 6 1 Mi ;^ /V— — /H^ #® 7 ^ J: 
[0 0 0 7] h^>>^;^^coy-;^*i^7:/ KH^i 

-60 ro.fet«:^6^/cfDR AM<^)i&^,^|s]^T-^6o 
[0 0 0 8] ^/c. ^®{C:fel>rTMRm^<^TgRI^<4 

[0 0 0 9] Z<OXofj:m&i:^'r^;>^^V±/\^(Om^ 



2002-230965 
[0 0 10] hjS:fcctO^Sji;^l7- Kj» 

\^rcyD-m(omit:»\^i:mit;^^^o tit^fi rij 

^ijfr|CLXTMRm^(Dlgfeiffl*:^#<'r'6o roj (31 

coa^l::^f^ (c^^b; ^ tux i ^ 60 

[0 0 1 1 ] CO J: 9(-'lt«*5§^i^^;|xfcy^yiryi' 

ffli>6o Miei^m(;iioofs/ h^ft^ lo<^)S^^iL^7— 
[0012] 

l^^mm^X^Xbh-i-^WSV «(rlE<^>5i!9MRAM 

e:^s<^^;e<t:«r-*>'5o mramtm;! 

30 [0 0 13] MRAM-t/KDlSJBBlbSrltiiL 

fcia-g^. TMR^^(o*^4®^fcfc!9i-«E-rmiS355;^# 

^^ffl^t: ^ (Sii-rtt T M R ^ ^ ^ 6 ® t 

[0 0 14] ^/ci. jffeii^gfe6iMit->'g. :7y-jifiS? 

Mt>^5p iaitxmi;iJ:e^^Stn:otf e>o#^i>^y- 
e o«^b:^ f6) (;i J: 5 S^^^b^^co rf t> o # Sr 5 1 # C 

\cxh^^m.(om\L^^m'r^:Lhtmm\zf^^. >^ 
y't/u;6s»aB{t:*n^^sei«a^fk;t>/h5?<>iD. rfp> 

jr. m^-)i^<o^m^x^^^m,m'c (mrh:) ^s^st 




(4) 



[0 0 15] *^W<0@«J<1. MRAM(^)f5»fi^ttS: 
[0016] 

f51^y^r/^^^fe^J^ fcfiiS3?iJl;iSii^i-6 ^ J: o r . 
[0 0 171 ^Ac. ^?S(o^^y-fe/u*iE 

-ei K-s/ h<7)tf«S:fa»i-5J:5(r«fig-r'5o SfriEil^J 

[0 0 18] :^mmmwxm7ik'r^^m^ntd.L 
^^y^^gfi. mt:^mz.x^x^(Dm,^m,ii^mt'r^ 
h<oft^^iB®-r^^»^i4>^y sser-^oT. 

[0019] ^ ;tf^. -y- >^^/Hi. n i fflcoe^^«fei 
*^F-^afe^J(;iSjSUfclo(oafe^J1^7'ir/^i: lo<^)a« 

:/±/\^n^ n 2<a<^?Ka«fifi»^S:iE3?>JJwgEJgLyclo 
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[0 0 2 0] *fc. *^M<^y^ys^s«. 

^^y -tyWT-l hO<t^<Srf5®-r6^»^ 
tty ^y 3^SX-feoT. >^yir/Hl. nifi(^)?KSe« 
JO feiie^«:a^?iJJwgjKU/b3fe^J1^^'fe/i-S:n 2<Bii:^JJcS 

[0 0 2 1 ] /^4o. IfrlEp'^y ^gJC:Jo^N-C. n i:JoJ: 

y ^BJw:fc^i>-c. ^^y -t/u-^c^it^^T^Si^;^*!. 

Sfei^iF-^i: lo(^il« h^^^v^^^Ti^^/c^ep'^y 
y^y^t/u^J-lSfeTct^iiBS^ettfcy^y ru^ i:. 

^^y r u^<7)mi;^f^{;iM?tu> p^^y-t/nr^^n. 
mt^ >?«^y r u^<o^2:&[p)fc@SEu. ^^y-t/Ko 

r\y^(omm(D\mmmm^is\,^x^ ^2:fcj:t/m3ffi^ 

30 ^V'^/i^(D\m^tm.m\zmm^tix\^>^o 

[0 0 2 3] z<Dm^. ^w^^^'evmm^<r>i 
\><Dmm<D^j^<^a. m^<r>mimmtm^<om2mm 

' -c. ^(7)^^lgfct^^c^:7y-g^i^-:fri6nc?K{b-r'5 
fta<7)S£^tbUfi. sls^^^lgB/at;lol^T^^-<^s^;^f. 
2m^^^x^a^m3W^mm(Dm:W^m^^m'r^:i t\^x^ 

[0 0 2 4] 

[0 0 2 5] (mm(omm d miit. 




LRi3j:UfSii;^f.i7- K^WLWjim 1 :&f6] {0*y:^ 

Sii^!7- Ki»WLW) i3it;5e5'h« (Si^^BSajL 
hJSB LW/R;*o J:t/§^iZ.^ t'^y hi»B LW) CDSS 

[0 0 2 6] /cf*5. ig 1 tC:^ol^XSl :^ffi]fe5l.M1^2 

't^^t>'h. SSaiUl7- KiSWLR lioJ:U5S=a^^l7- K 
«SwLWi ^Sii^awuf 5/ hi»B LW/R 1 *3j:t5 
ll5Z.^fc*:y hi^B LWl 0^,^t;igE®^ix6p'^y-t/u 

11- MCi2> MC21x MC22 ^^^'t'JJ^^ $ e^l- 
(7)Ift?qr-H. 7<^y ir/PMC 1 1 *«?4^UTlfeB.^-r^o 
^fc. ^^^y-fe/UMC {MCii.MCi2^MC 

2ix MC22) ^i:O^MC*«^-r5^* (i^zZ-tr/u 
SCI. S C 2 . mfdi^Wcm^MT J 1 4 . m9i h 7 
>v?-X^T r 1 . T r 2«f) fi. T l 

ij. ri2j. r2ij. r2 2j Srf+i-dK Ji^T<^ 

^ ri ij (Dm^^Tsk-f-^ ^ y -fe/nvic 1 2. m 
C2i» MC 2 2*5<^:t;f0;^L?^^^/^p<^y ^ryHcov^T 
f:t>?<^y-fe/uMc 1 1 (om^t!^mx*^^o 

[0 0 2 71 pt^yir/WMCIl. S C 1 :Ji5 J: t;? 

i^:/ir/usc 2^-^l>o i^^^-fe/^S C 1 {iiJia^Sfct^ 
^MT J 1. MT J 2:|o<tt/3SJ^ h^^^v^^^T r 1 

^tfo 1^:?^■t/^sc 2j;i(i^K^«gi3R^MT J 3. MT 

^MTJ l-4»i. tif^^^e^WtO^T-IJfcP^U/t^^Sfit^ 

SFET (Metal Oxide Semiconductor Field Effect T 
ransistor) "Cfc-So 
[0 0 2 8] m^m.tnm^MT J 1 ^MT J 2 ^JiSl> 

LW/R(cS^Jf^$tt6o SJ^ h7>-v^:^^T r 

lO KU-O-lcffiia^tt^o ia« h7 Vv?>^^T r 1 CO 
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*^MT J 3 ^MT J 4 t*lSl>lCll^^JlwSSBg$n. ^ 

h^^^v^^^t^T r 2CO KW^ :^(cSl^^n6o 
Stt'5o o^9. i^:/'fe/ws C 1 ^ SC 2tt, Si^i^Si 

[0 0 2 9] 0 2 11. *||iS(DJg^O;^^y ir/WMC<0 

-m^Tjki^tz^mm (a) ioj:u?WT®ia (b) Tfc^o 
JO ig2(c*3i^r. KSf^y ^y ^/ufi^i»Lri^6o 
fcig2 (b) (ommmn. 02 (a) (ospgnHjuistts 

b -hi^mm^^-To 

[0 0 3 0] ^mwmm 1 ±{cam^^mmm 2 ^55?^^ 

$tt. *iP-5>Kffi«2-CH^ttfcStt««3(cS*^ h7 
:^v^>^^Trl, T r 2*5jgj5g^tt5o *#«^StSl *1 
yh^^tf^iSfiv-y ::^>'*^^/cf5o 51« ^^:/>?;^^:65 
=»>'I^^CVD (Chemical Vapor Deposition) ^\Z.X 
t^n^J^U^ CMP (Chemical Mechanical Polishing) 

^^Ftt^o ^tt«s«c3*i. m'h^mmm2xm^t\^tim 

m(om^&x{X^ io<z)Sttfg«3icio9 h^i^-:^;^^ 

[0 0 3 1 1 3 Sr«l»r bT^»(*:S« 1 

RIIjIS^ h7:^i^;^^T r 1 . Tr20y~hmtS^L 
R) ^ett®«3i:<7)Patc«iy-hfffijg^^4;!>5jg^$ 

fii{l:^ttfc#j^Sv-y ::^>'^r-Ji^^$n^o {SSfit^fko 

©Sr^av-yi^-f K^I:UTt>fi<. ^/h«1'raJl«rtfrUX 
jte^^4*i. rc<hx(^sa^<b&*>6v>JifSiCVD&^-c 

f&p^^^/^mxm^LXi^Bi< . Z(Dm^yf^^:y^(D 




[0 0 3 2] ^mt^m*& 5 (0±Wzn:f'^ ^ P irit- LT 

«is^jsE«i (Ml) tmoL^ti^o Mi(o-a5 (is 
«h7:^v^;^^T r 2(;>±g5) icii. ^i&mm^mm^ 

V v?;^^ T r 1 <^y — :J^^#3i^tf iy hiSB LW<h 
j^-r5/ca6cr)a-;(;/USi© 1 1 ^-^tfo /c^:^. y^^P 

^^rnxM^-r^o 't(Dmmmun itz^t^a^iy^:^ 
[0 0 3 3] m\ m^m^WtM i <DALm^n':^y ^ p ^ 

TJl. MTJ2. MTJ3, MT J A (OTU\^{SLW't 

[0 0 3 4] »2S&JRgfi;»0±ffijC|ilK«lSgt*^=-M 
TJ l'-4;&5j^J*$ix6o la^-r-S J: 5 tCMT J 1 4 
ii-C?I^J5g^?^X. MT J 1 tUT J 2 (7):7 U 7 
;65gfij^6 - 1 tw, MT J 3 i:MT J 4 <0:7 ]) 7 
«g6-2tCg&U-CJg^$tt6c gEiSe-l, 6-2«# 
>«r:7'7:^^P:i3J:tJ^M2, M 1 LTilS^ h 7 ^ 

Trl. Tr20Kl-'>r ^;ft 6o MT J 1 ,h M 

T J 2(DKm\^m 1 0. MT J 3 bMT J A<DBLm\^m 
1 Oli«->erSf5i;K^SEUiU»^5^ h)SBLW/R^S5i;^tr 

J 3 ^MT J A\^^m\^^m.^tlho MT J 1— 4*i. 

-® 7*D<tr/b-:/g9lc|i/ti:;tf^=»/^/w h (Co) IS 
1 OtClifc^^J^F eMn^«rffll>S 

^iMir/u^-:^ (A 1 2O3) f^^m\*^h^ti^x^ 

Jgj«T-#5o fflrlBMT J<DiSS:ftrffi)lliS?-et> J: 

[0 0 3 51 flSSCSeilR^=-MT J l-4<o±ffl{cfi. SB 
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3®&JSEiSM3d5Jgfig$iX^o M3(C«. Sii^^^SEtU 
1.1^5/ hiSBLW/R. hiBB LWSr-^tfa 

Siii^fSEtULtr^/ h^BLW/Rllx*In)(C|iaEU. M 
T J li^XXJ^MT } 2±(r. ^tt^JCg^Urj^^^ft 
60 Sj^^ hUB LWJ:i. x:fr|RjiCSSEU> MT J 
3;J3J:U^MT J 4±IC. ^fhh\Z,i&\^XM&^fl^. ^ 

it? [0 0 3 61 ±fS<DJ: p/^T'/'^-f 9. 0 l |c 

^•riHjKi^^^ y 'fe/^MC;&5||^-e# 60 fc/tfu. ^2 

l^«<^^S^<7)^ ^ y ^;i^i)-^^m^^i^lX^^ y r u>f 

[0 0 3 7] ?5fei:i. MIBp^ ^ y -t/PMC-^o 1 h<o 

Ji^MCK^—^^m^'iht^^^l^Ln. Trl^oiU^Tr 

J:r;^Si^^t'y h^B LW^. Si^^y— Kj^WLWJr 
SiffiSrSS-To C<^miK»;iJ:-5-g^^e^J;iJ:oT7y-B 
7 (om\::^\^^^^^\ e{t:co;^f^{3ij:o-c rij 
roj (owi'y hit«4:ie«-r5o Sii^§JtO 

LtTs/ hiSBLW/R*5j:t;5Sj^;?^lf y hiSlBLWlCl^J 

[0 0 3 8] ^^y 't/^MC^wfE«^ttTV^-5^t^^B! 
;^a-rj-ll. T r 1 *5ci:t/T r 2 (jS« 

LW/RI;i^^om«c*i56LX-?:<0«JE^ff$iJ-r5o :7 
oT. y-®com^l::::^f6]{cj:oX?K^ig^a*^MT J 

roj t^^m^i-r^o i^tib L{c#6>^y -fe/i-ijii 
(0 0 3 9] *iijS(D?f^^<^7«^y'fe/K^i&-&. 1 1'^/ 

hOftfflf^4o<D«SeSgt*^=-MT J l'-4r-f5®$tt 

i;i it iS^ ^ ixfc 2 o CO ^^Sfct ^ ^ ^ 2 o it ( w jf^-r 
[0 0 4 0] m^hy:^i^:^^<o>ti^mmi:mM 



(7) 



2002-230965 



11 

d5filc«tfi:iSX{b36Sd^<C< r 1 (r 1< r 2) l.i>^m^t 

Rtotal={R+r2) {1- 
^ (RH- r 2) { 1 - 
= R+ r 2- A r/4 
rl = r2-Ar. 4R + 4r2>>2Ar. 

(D^m (Ar = r2-rl) (Ctfc«LT. -?:<^jK®* 1 

^^\^xu2m(Dmm (2x2) (^^ikm^Si^^^^^?!!^ 

2X2. 3 X 3^. ^Lv>IS(O^^J@:^J«^tc 
R5P>-r. 2X3. 3X4. 2 X 4«S^^-5fiia:<OM^Jfc 

13 2 (a) (D^mmiCTTk-rx^ic, i 

MT J + lTr(7)a/J>«^ICtt:«LT. IIS«J(- 2 fgS 

•So 

[0 0 4 31 (mm<r)mm2) msi^. ^^m(o{\k(Dm 
m(Djf^mxh^ p« ^ y mm(D-m^j^ ^ y ir/t-^^ojas 

1. WLR-2. Sii;^t7— KiSWL W- 1 , WLW- 

2. ti-y hj©B LSr^r-rSo 17- Ki» {SiaiLI7- KiS 
WLR-1, WLR-2. Siii^l7— KitaWLW- 1 . 

wLw-2) nmi:^\^ (m^y:^i^X7jk'r) (rj^au 
[0 0 4 41 ;^^y -fer/i-MCW:. i^:/'fey^S C 1 
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[004 11 ^^ffl^OJgffic^p' * y -fe/W^ff^^fifeifiSSr 
R t o t a 1 t-ttlff. 
A r/ (4R-f 4 r 2-2 A r) } 
A r/ (4R + 4 r 2) } 

^MT J 1 . MT J 2^oJ:tFjl« h^:^v?:^^5'T r 1 Sr 
^tfo 1^:/•t>'^SC 2lCJiSS^ffifei#^MT J 3, MT 
J 4*3j:T/iS^^ h^Vi^^^T r 2 «:-&tfo m^t&inm 
JO ^MT J 1 --^4. hy^'i^^^T r 1 , T r 2 fj:. 

[0 0 4 5] mn.i&Wim^MT J 1 ^MT J 2 

h«B LicSiKSttSc mVih9>'i>:^^r T 

2<Dh*u^>^\zmt^^ti^o mm.hyi^i^:^^T T 2(D 

■t/USC 1 ;feJ:t5S C 2«t'.y hSSB L ,h g^Jft <h OP^T* 

[0 0 4 6] 13 4 11. :^m:M(OJ^Wi(r>;^^])'^/i^MC(D 
-'W^^Ufc^Pffiia (a) :}3j:t/»rffi!a (b) Xtb^o 
|g4(r:fcHNT. »gE-r6^^y -fe^^Wl^BSLTl^^o * 
fc0 4 (b) (Omrnm^. 0 4 (a) <O5pffi0(c*3lt6 

b -hUW^m^T^-To 

[0 0 4 7] ^m^mm 1 . mi-^mmm 2 . st^ig^c 

3. h7>i^:?^^T r 1 , T r 2. y- h*6»JK 

lii&agai^Mi. ^2®^mgEi^M2. :^3®t&JSBa 

[0 0 4 8] :*:jl*<^Ji^^T**lx i^T'-fe/uSC 1 <b S C 
2^x;^rp)|;ig|g^bXiBe-r5o -T^^*:)*,. \:^<D\i'y 
h^BL^x:^foJl;i®^£bTJI^^U. 2*<^aaib!7- 
Ki®WLR-l, WLR-2^y;^rSj(C®?5ELrJi^^-r 
5o WLR- 1 <bWLR- 2Jix:^r6)lcKSLTffi®-r 
60 S^mL!7- Ki^WLR- 1 . WLR-2«. #>!rjS 
5^ h7:^i^^^T r 1 , T r 2<oy- UT«IB 

[0 0 4 9] ^fc. ;*:||]te(7)?i^®TNl> iK^gfei^^M 

T J 1 <hMT J 2 ^^E^jicSii^-r6o 'rtj^t>%. 

h^Vv^y^^T r 1 KU-f >t^h^\^ }L\ifhf\.t:L'^y 
^K^f^^n^^-^f^-^f^ 1 2 ^MT J 2<DTmp.X 
JK^U. MT J 2 cr)±asJCffi@Lyc:D-;&/W'gB^ 1 4 i: 
MT J 1 <^TgBI-iB® uyhD— ;?7/ugBS| i 3 S:::?'^^ 

1 S-CSfil-rSo -tUT. MT J l<D±gUS:^7^1 6 
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MT J 3 ^MT J 4 hmm::^mi-^o 

[0 0 5 0] ±fB<o X 0 /j^x^^'f :^mm^ J: 19 . (a 3 ic 
fiKJwJ;oria30lplK4rlim-r6C: t tWIBT?fc$o * 

(0 0 5 1 1 MIB^^y-fev'l-MC^cO 1 tr^y h(0 

LW-1. LWL- 2(rSSKS:86"ro w<omSK»-<t e-g^ 
^a#tc:J:o-c:7y-g7 0^{b:^f^^»a^)6o 
:^rS]icj:or r i j ^tz\^ roj cdi b'-/ hff^^lE^ 

-tho ^J^i^s Sii^l7— Ki^WL W- 1 , LWL-2t;i 
[0 0 5 2] p<^y 't/HVlClw|5»$tT.Ti>eff^<S:§£ 

R-l» WLR- 2^/N-f U-^/U^ffiJC-r-S) s tr?' h 

Lir0f^*^®Js^iseb-c^(omffi^tfS'j-r5. ^^y 

y -jioDa>fi:;^[^{cj:oTe^Sln*T-MT J c> 

fwJ: f9fi5»$ttyhfS«dS rij roj *^*WJ3y-r6o 
**3. KWUfJi^-ST^^y-fe/i-JW^iOSS^ h7 Vv?;^^ 

[0 0 5 3] ^mM(D]f^m<D;>^^V'i^/i^<Dm^. mm(D 
mm It mm^i i^y h <Dmmn 4 ooKscssa^^F-M 

TJ 1 -4 T-fE^^tv6o ^LT)g« h^^^v^^^^J't?);^ 

T 1 / 2 < IP . ®«t(ceH-r5^^ffifei^^(^ 

/4{C{SjgT*#6o ^et^tecD^^ffifet^-^-tOmfig^S 2 X 
2fcPSibtt/.fl>^. ^^P-®S^^*S*D*5|IWW«;i 1 MT J 
-f 1 T r ICitKLT 2<StCi@#Vjri>^, MRltC0/<><r 

[0 0 5 4] (^ife(7)Ji^ffi3) I35<^. ;*:^^<D^ei^ 

f&(omm(Dmmv^^ ^ ^ y 011^ ^ ^ y ^/um 
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R-1, WLR-2. ©i^^y- KiSIWLW- 1 . W L 
w-2. Sii^^KaUf 3/ hiBBLW/R*3j:U5Sii^ 
t'iy hillBLWS:Wi-6o 17- (SittJUl7-KSiW 
LR-1, WLR-2. !7— K^WLW- 1 . W 

LW-2) 11^ i:^!^] (0^'y:&f6)T*^-r) {C®SELr 

:JSj:r;^Si2,;^t:'';/ hiSB LW) Jl^ 1 ;^r63tcl5{£^it/j^ 

[0 0 5 5] > ^ y -fey^MC*!. 4 ocoihlZ-fe/W S C 
1, SC2. SC3, SC4*^l>o 1^:7^-fe/l^S C 1 

i^::^^/WSC 2l;iJia^«S^^MT J 2:JoJ: 
XJ^miRh y >i^:^^T T 2^t:tfo >^ir/u S C 3 
a^SinsR^MT J 3*3j:t;!a« h7 Vv>;^^T r 3* 
-^tfo i^>^iryUSC4lC|:iflS^ffifet^^^MT J 4*5<tt;5 
^t? al«^ h^^v^^^^JT r 4^^ti^o eS^Sfci^^MT J 1 

--4. hyi^i^y^^T r 1-4*1. mm(Dmmi t 

[0 0 5 6] e^^Sfet^^^MT J 1 , MT J 2 (D—i^ 

iffifl. h7>^i^;^<5'T rl. T T 2<Dh*l^-(> 

(CjgjBi$tt6o h7>'i^;^^5'T r 1 , T T 2(0^- 

MT J 3 ^MT J 4 60— «fl@ii^t*.y h^B LWlCg 

ISiSn^o ffi^«. #>8r5lJ^ h7>^'::;^;^^T r 3, Tr 

30 4(D h'ly'^^K&^mitl^o mVihyl^i^y^^r r 3. 
T r 4(^y-;^ll^^>^ K (m*) l:ig^i!^^F:h.6o 
?). i^-yiryUSC 1 SC 2. S C 3 i: S C 4 7&5^><r^ 

^Jfcsjs^n. ife^JSJ^$ttytsci*3J:t;^sc2 t s 

C3:fcJ:U^SC4 ^755§i2^;9^SgtUUt:'s/ hiKBLW/R 

[0 0 5 7] fj:is, :L(DX^^Ji^y±/^^m^-r^v'y'^ 
^:^m^n. 0 2Jc*3*t6MT jSrloi;iUfct><^-Cll 

[0 0 5 8] fflfB7«^y-fe/HV1C--<D 1 t:'^ ho 

;^t'5/ h^B LWi:. §i2i;9^!7— KiSWLW- 1 . LW 




15 



rij ^fcn roj (7) 1 t*2/ Hf«S:fB»-r6o 

BLWJCrt:. i^it^ Sji^I7- KiSWLW- i^siO^L 

[0 0 5 9] ;^*y-fe/l-MCJcfE»$ttTt^-5f9ff*IK 
i^ffl-TJ-tt. T r 1 --4Sr;^><^^(cU (^tRh^^-i^ 
y^^ii^^n^-r^Jl-CDm^. S!ttiL!7~ Ki^WLR- 1 . 

5/ h«BLW/R{w^3e<D«SfD^«ELT-t<^®ffi«rffaiJ 

-r^o zti\z^^td.m^thrzmm*- ru roj 

^ V :^ ^ « :7 4ft ffi { c -r 5 o 

mm 1 ^ mm\^ 1 :y h (T^tt^ii 4 otoa^sfct^^M 

/4lCig«-C#6o ^<^te<?5fiS^l£fet«T-(0«^;5S2 X 

[0 0 6 1 ] mm(DMm4) meit. :^%m<Dm(om 

^)'^;lol^T^LfeIHIKlg-e^^>6o 06 ic^-rJ: 5 jc. * 
(g2ttJUl7- K«ftWLR. «Jii;?f.r7- K«9WLW) 11^ 

h^B Lfif^i :^rS]{cj5{^^ii:;^^;^r6](Dff 2;^r^ d^c^ 

[0 0 6 2] p«*y-fe/UMCfC|j:. ?KSCft£ei*qP-MT J 
1, MTJ2, MTJ3, MT J 4i3 h ^ 

T r 1 ^^Cp. ^^Sfei^^MT J 1 - 4 . iS« h 

[0 0 6 3] (KSCSmiB^MT J 1 MT J 2 t 
^c|fe^J^cglSS^^. KftlgeiS^MT j a i:MT J 4 t 
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T J 1 *3J:tJ^MT J 2 MT J 3*3j:t/MT J 4 t H 

[0 0 6 4] 0 7 11. *|liSCDJf^ffiOp<^y -t/WMCfiO 
— fi?9Sr:T^Lyh^®igT*fc6o MT J 1 tMT J 2. :fc'J: 

[0 0 6 5] Z<OX^fj:y'y<4^m!&\:iXr). meiZTjk 

-riuKi^y ^y ■fe>'nvic;65|im-e#6o fcffu. 071:1 

lcJ:oX0 6<7)(l]K^^m-r-5Ci:t>^IBTfo6o 
[0 0 6 6] ijfcd. ifrfa;^^y-fe/nvic-^(o 1 1*:/ h<^) 

iffi-To C<7)®Scirj:^^^?^#lcj;oT>^y-g7(Oj8l 

[0 0 6 7] ^^y ir/UMC(Cf2f^$nrv^^{ta$re£ 
^^mfJw^i. Tr i^:t:^V^m\^\^ m^h9:^i>:^^ 
;6Sn^-^^/KZ?»'&. SEttJLr?- KjSWLRS:^^>r 

SI£(l/>/j?< /^5o :7y-s<DiK<b*f6](wJ:oT 

roj t^^mn-r^o ^j^^s awu(c«F.6p«^y-fe/i-JEii 
[0 0 6 8 1 :^^m(DMm(D^^v±^i^(Dm^. Mm<D 

TJ l'-4-CfS»Stt$o UTj1»^ h^>'>?;^^£0:^- 
^^Sfia^Sl^•r^^^^«"lK^«fc^*^fl2o^^^JlC. ^? 
«b ^ ttfc 2 o(7)<K^S}n^^^ 2 oil^jl;i 

o5Kta^ftmi4(7)(ST«:aiMT#6o mm<r>mm 

l/4(r(S«T-*6o ^Eri^>te<^>?K««ei«^^<OS!^d5 2 
50 X 2lcKe>tv/i:t>^. lB^ffiS<^*i;&D*5||HWJciMT 




(10) 
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[0 0 6 91 {mm(Dmm s ) 0 s i^. :^^m<D^ h 1- 

R-l, §j^;^l7— KiSWLW- 1 . WL 

f 5^ hillBLWSr^r-reo 17-K«I (SKaiL!7- K«|W 
WLR-2. Sii^^y— Ki^WLW- 1 . W 

Lw-2) i^mi:fj\^ m^yJj\^X^7ik^) {cj^fcur 

[0 0 7 01 >^y 'fe/i-MCl:i. 4r><D^:/±/\^-x^m^ 
^ti^o ^i^:/ir/us C 1 t;i*l^^lSln*^MT J 1 ^ 
jIJ^ h^^-i^^^^T r 1 MT J 1 

^^KmLK-s/ h«B LW/R*>-5l,>llSa;^^tfs/ hSiB 

[0 0 7 11 -r/j:i:>*>. *l?J£<^Jgffi<^f-:/-fe/w*i^tb 

e«c-eiMT J + 1 T rcoy^y-fer/p^ u-caiB^^-s 
ffi^^ay-r^o -rntip^b. p<^y ir/uMc iciest ^ixr 

l>6ff aS:Si^ttJ-r(-l:i. T r 1 i i—T r 1 2 2^^ 

ttiL!7— K^WLR- 1. WL R- 2 Sr^N^ U^/l-S/E 
tC-rS) . SiZ^^SSdiUt'ry h^B LW/Rtr0fSt^m 

d8SrjSbTy-;^i®s L ^(Dr^omjE^ttiij-r-So >^ 

y'tr/nviCJCT'-^S:S#iitf»-&irtt, T r 1 1 1 - 
T r 1 2 2*^^*^^J-l-^ SiZ^^SSttJbfc'^y Ki^B L 

WLW-1, LWL- 2tC®«t*«*ro CKOmSSl-ct 6 

[0 0 7 21 ;*:||^S(D?gfS(7);^^y-fe/KO^&-g'. ^ffi<D 
1 ^ f^^lw 1 ^ h (7)^^*1 4 0(^^^gfit^-?-M 
T J 1 1 i-MT J 1 2 2'C*f2»^?n6o LTilS^ h 

o«rlfe]?iJlcSt>lc3fe^J(r«JgS*x:^2o(OIK««&»t9B^ 



«pH 2002-230965 
18 

Sr2oii:^jicmja-r-5«}^Sr$85o w(7)fcJ6. 

i^? J + 1 T r <o;^^y-t/u^ Lr«ie-r^(o-c. <sicmt 
fci^. y ^y'tyK^^ff^^i^-rec^/.t< . mm\a\^ 

<Dm^^j:^^(O^XlMT J + 1 T r (^^^y ir/wi^as 
[0 0 7 31 i^-h. ;*:^p>g#{;iJ:o-c/^^nfc^PJ^% 

1. *^5VMilX (3JeJl±) . (3JW±) XI. ^(Dm 
fl^#f>n>fci>;5s. SSi:ffi[«{ktof^®«rl/2«T(;H£j^ 

iaTi-5dK ®^^2BS*l/2i^Tlcffi«-r6al*;65^§ 

[0 0 7 41 

{c. l3^55«fiS:*^OMRlt<^/<^rx«flEfi^?¥tt4r«S» 

[02] ^ffi(DJi^ffil<O;^^y-fe/UMCO-0S^^L/ci 

(a) :fcJ:t/»rffi0 (b) -Cfc-So 
[0 3 1 *^B^<0ftbC0^iS(7)Jg<g (llffi<DJgffi2) Tfc 

[04] iiftcr>ji^ffi2<z>p«^y-fe/uMc<^— wsr^uysi 
50 ^mm (a) i3j:t;?»Tffi0 (b) t?*>€>o 
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[0 5 1 ;*:^M<D$ (mm<oj&Wi 

ime] ^mm<Diik(Dmi&(7:>mm {mm(Dmm4) x-h 

[127] ||ffi(DJgjlS4 0y *y -fe/WMCtO— ^fUSr^uyh 

5) T-fc€>y^y igia<7?-fi?«*p«^y-feypffi«<oas5>jc 

o I N T ^ U fclel 3S ig T* fc o 
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•••y-h*fe»^. 5-^»ft:®«c. 6-1. 6-2-E 
j®. 7 "7y-S. 8 -j|6»®. 9" fc'>g> 10 -S 
eSi^g. 11. 12, 1 3-o-;?7/Uga^. 14-0- 
15, le -'tT"^^. BL -tryh^v BL 

W - ^j^J^tr j/ hj». BLW/R • Sii^^fSEaiLfcr.y h 
S C- -i^l/ir/U. M 1 - m 1 M2 -^ 

2m^mm^. M3--^3g^M^i^x MC--p<^yir 
/w. MT J -ffi^^lgfet*^. P'"^9i!^s SL- y-;^ 

j». WLw •Sii;?^r7-Kj»o 
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